Introduction
It is a common saying that individuals' attitudes are strongly influenced by their school days. The peer groups that children play with, talk to and work with are important factors moulding their perspectives on society. In this regard, the degree of ethnic group social integration is a major issue of political concern. The degree of ethnic segregation in schools 'may affect such things as the level and distribution of academic achievement in the population, racial attitudes, subsequent social and economic outcomes of students, and patterns of residential integration' (Clotfelter, 2001, p.199) . But how segregated are England's schools? Aren't most schools mostly made up of White children? How does school segregation compare to residential segregation? And how do the answers to these questions vary across different ethnic groups, and different areas of the country? Surprisingly, there is very little contemporary evidence on this issue for England. The aim of this paper is to fill this gap, as a first step to further analysis of the impact of such segregation on educational outcomes.
We combine data from the 2001 Annual Schools Census and the 2001 Census of Population to measure the levels of segregation experienced by secondary school age children at school and in their neighbourhood (ward). We employ the two most widely used indices of segregation: one measuring the (un)evenness of the distribution of minority groups, and the other capturing the degree of isolation or contact between the minority and majority groups. The latter index directly addresses the degree to which children from different ethnic groups come into contact. We compare the patterns of these results across nine ethnic groups, and across Local Education Authorities (LEAs) in England. 1 We find that levels of segregation are typically high, but vary considerably across the country. We also find important differences between ethnic groups and between school and neighbourhood segregation. On average school segregation is greater than the segregation of the same group in the surrounding neighbourhood. Regression analysis shows that the ratio of school to neighbourhood segregation increases with the population density of the area. One interpretation of this is that greater density allows greater choice of school and that this in turn is associated with greater segregation.
The rest of the paper is structured as follows. Section 2 briefly describes the related literature. Section 3 details our datasets, and section 4 the methods we use to measure segregation. In section 5 we present our results, first looking at 1 We discuss the role played by LEAs in Section 4 below. the national picture, before focussing on a few selected areas. Section 6 concludes.
Previous literature
There is a large literature on how to measure segregation, which primarily focuses on residential segregation across urban areal units. Massey and Denton (1988) distinguish five dimensions of residential segregation: evenness, exposure, concentration, centralisation and clustering. Each is conceptually distinct, picking up different aspects of the phenomenon. Concentration, centralisation and clustering are all explicitly spatial in nature and as such we cannot address them using our schools data. Here, therefore, we focus on evenness and exposure.
Evenness refers to the differential distribution of two social groups in a city (Massey and Denton, 1988 ). An uneven distribution of a minority group across areal units results in segregation of that group. Following Duncan and Duncan (1955) , the most widely used measure of evenness is the index of dissimilarity, D. Exposure refers to the degree of potential contact between members of different social groups within areal units. The most widely used measure of exposure is the isolation index, I (see Massey and Denton (1988) for a discussion of the relative merits of alternative measures of evenness and exposure). So we pick up on two dimensions of segregation by using both D and I. While evenness and exposure are conceptually distinct, Massey and Denton find that they are closely correlated empirically.
The issue of ethnic residential segregation has long been a concern, particularly in the United States. Cutler, Glaeser and Vigdor (1999) provide consistent, long term measures of ethnic segregation in American cities from 1890 to 1990. They conclude that, first, segregation rose until 1970 and then 'modestly' declined; second, that segregation across cities is extremely persistent and positively related to city size. Borjas (1997) distinguishes two issues the literature tries to address: the measurement of the degree of segregation in specific geographical areas (Bean and Tienda, 1987; Massey and Denton, 1989; McKinney and Schnare, 1989) and the implications of this (Case and Katz, 1991; Crane, 1991; Cutler and Glaeser, 1997) . The general conclusion from the latter is that neighbourhood effects do have a significant impact on outcomes.
In the UK context, Peach (1996) uses 1991 census data to measure the degree of segregation in British cities and compare this to the levels found in the US. He finds that the proportions individual ethnic minorities form of local area (ward and enumeration district) populations are 'nowhere near as high as that formed regularly by the African American population in the US' (Peach, 1996, p.221) . He does find differences between ethnic minorities in Britain, however: Caribbean average levels of residential segregation are much lower than those for Bangladeshis or Pakistanis and generally below those for Indians. These patterns are related to the length of time that each group has been established in the country -all groups have dispersed gradually over time. They also reflect between-group differences in patterns of immigration and dispersal that are linked to economic opportunity, access to housing and racial hostility as well as family and community support (Simpson, 2004) . In other words, segregation needs to be seen in a historical context, not as recent nor as driven solely by a desire for self-segregation on the part of minority groups.
Previous research on school segregation in the UK has focused primarily on income segregation, and in particular whether the introduction of the education quasi-market has increased or decreased such segregation (Glennerster, 1991; Burgess et al., 2004) . Eligibility for free school meals is generally employed in such studies as an indicator of low income. Gorard and Fitz (1998a, 1998b ) use a variant of the isolation index on Welsh and English data and conclude in both cases that income segregation has decreased since the quasi-market was introduced as part of the Education Reform Act of 1988.
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There is more evidence on both the levels of and changes in the degree of ethnic segregation in schools from the US. This has been an issue since the Brown vs. Board of Education decision in 1954 introduced mandatory desegregation policies such as 'bussing' in certain school districts (Johnston, 1984; Woodward, 2002) , the aim being to 'dismantle the system of apartheid schools' with a view to improving educational outcomes for minority ethnic students (Rivkin, 2000, p.333) . Levels of ethnic segregation decreased until the 1980s, but recent evidence from the Civil Rights Project at Harvard University suggests that this trend was reversed through the 1990s, partly due to changes in, or relaxations of, desegregation law made through more recent Supreme Court decisions. Using 2000/2001 data, Frankenberg et al. (2003) find that Whites are the most segregated group in US public schools: the average White student attends a school which is 80 per cent White. Latinos are the most segregated minority group; Asians the most integrated.
3 So-called apartheid schools (those whose pupils are 99-100 per cent non-White) have re-emerged: in 2000/2001 they educated one-sixth of Black and one-ninth of Latino students. The trend towards resegregation is not only an urban phenomenon: while the 2 See also Gorard (2000) and Gorard, Taylor and Fitz (2003) . 3 Minority ethnic group categorisations as reported in Frankenberg et al. (2003) . largest city school systems are almost exclusively non-White, there are also resegregation patterns emerging in suburban areas.
Residential segregation is undoubtedly a multi-faceted issue (Blalock, 1967) . As Massey and Denton (1988) state: ethnic segregation arises from a 'complex interplay of many different social and economic processes'; it does not simply follow income or class contours, nor is it likely to be fully explained by competitive, impersonal market-based theories: social interactions and networks are also potentially important explanatory factors (Arrow, 1998) . Moreover, segregation patterns may partly be driven by sorting based on factors correlated with race as oppose to race preferences themselves (Schelling, 1971) . Bayer et al. (2003) provide evidence that different non-race factors (such as income and education) drive the segregation of different minority ethnic groups to differing extents.
So both choices and constraints may be important in determining residential location (Dorsett, 1998; Johnston et al. 2004) . School segregation can be viewed as adding a further layer onto an already complex picture, given that it incorporates the influence of both the geographical location of pupils and their families and the attendance policies employed by school districts (Rivkin, 1994) . Rivkin attempts to separate these two influences using US data from 1968 to 1988. He concludes that the high level of ethnic segregation in US schools is primarily due to continued high levels of residential segregation: Reardon et al. (2000) and Clotfelter (1998) concur with this conclusion. Segregated housing patterns are a significant barrier to the potential success of any school district's integrative action. In the UK, a particular question is the impact the education quasi-market and the emphasis on parental choice has had on the degree of ethnic segregation in schools (Tomlinson, 2001 ).
The impact of ethnic segregation in schools may be felt across various spheres. As Clotfelter (2001, p.199) states: 'racial contact in schools may affect such things as the level and distribution of academic achievement in the population, racial attitudes, subsequent social and economic outcomes of students, and patterns of residential integration'. The Equality of Educational Opportunity Report in the US (Coleman et al., 1966) provided evidence that racial isolation harms academic achievement (Rivkin, 2000) . The racial achievement gap in the US declined in the 1970s and 1980s (the 'desegregation era') but began to grow again in the 1990s (Frankenberg et al., 2003) . Rivkin (2000) investigates the impact of school desegregation on academic attainment and earnings. He finds that raising the quality of education in schools that Black students attend has more impact on their outcomes than reallocating students across schools. Shortterm outcomes of schooling such as test scores may provide too narrow a focus when we consider the impact of segregation on pupils' education, however (Frankenberg et al., 2003) . They identify three areas of student outcomes strengthened by an integrated school environment: 'enhanced learning, higher educational and occupational aspirations, and positive social interaction among members of different racial and ethnic backgrounds' (Frankenberg et al., 2003, p. 12; see also references therein).
The relative attainment of different minority ethnic groups relative to their White peers is also an issue in the UK. Gillborn and Mirza (2000) present a review of the evidence on the impact of race, class and gender on educational attainment and conclude that inequalities of attainment at GCSE place AfricanCaribbean, Pakistani and Bangladeshi students at a disadvantage with regard to further training and the labour market. 4 A further review undertaken on behalf of the Runnymede Trust (Amin et al., 1997) state that the underachievement of African-Caribbean pupils is a particular concern: their attainment levels are half those of their White peers. Cline et al. (2002) specifically looked at the experience of minority ethnic pupils in 'mainly White' schools, i.e. those in which only 4-6% of pupils were from minority ethnic backgrounds. They conclude that such schools do not adequately prepare their students for adult life in a culturally and ethnically diverse society. Bhattacharyya et al. (2003) identify schools that most help minority ethnic children as having strong leadership and systems, a culture of achievement, intensive support for pupils and close links with parents.
More generally, the impact of school segregation on social interaction between different ethnic groups has certainly been identified in the UK as cause for concern. In a previous paper (Burgess and Wilson, 2003) we identify areas of particularly high segregation for South Asian pupils and find that these coincide almost exactly with the locations of severe public disorder in 2001 (in Bradford, Oldham and Burnley) . This suggests that either school segregation plays a direct role in the underlying causes of discontent (as suggested by the Cantle Report on the riots: Cantle, 2001 ), or is related through a correlation with housing segregation. Both the Cantle report and the Ouseley report on the aftermath of the riots in Bradford highlight the importance of schools, among other factors. Ouseley sets out the dysfunctional consequences of school segregation. He notes the role of both all-White and all-Muslim schools in preventing social and racial integration (Ouseley, 2001, p.1) , and reports the victimisation of minorities in largely mono-cultural schools, whether Asian, White or Black. The report also proposes as its first recommendation that the ignorance of other groups deriving from polarisation and self-segregation must be ended. More recently, the Office of the Deputy Prime Minister (ODPM) Select Committee held an inquiry into the issue of social cohesion, and specifically the progress that had been made in these towns since 2001 (House of Commons, 2004) . The fact that many schools do not reflect the range of cultural groups in the locality was highlighted by the Committee as one factor which hindered the promotion of social cohesion (paragraph 49).
Several LEAs have undertaken a range of initiatives aimed at increasing interaction between students who attend highly segregated schools (often reflecting in part, of course, highly segregated residential patterns in these areas).
5 A good example of such a scheme is the Schools Linking Project in Oldham, which by June 2003 involved 38 primary schools (Haddock, 2003) . The aim of the project is 'To bring together young people from diverse ethnic and social backgrounds in order to break down some of the barriers which exist between different communities in Oldham' (Haddock, 2003, p.4) . Pupils from different schools are involved in a wide range of activities, from theatre, music and art, to cultural visits to different mosques and churches. There is also a joint schools council and a staff training program. In areas which have a long history of segregated housing, these types of schemes are one way in which the extent to which different communities live 'parallel lives' (Cantle, 2001 ) can be reduced, and thus the detrimental impact of such segregation minimised.
Data
To measure ethnic segregation across schools, we use data from the Annual Schools Census (ASC). Returning this data is a mandatory requirement for schools. We focus on state maintained secondary schools in England in 2001 (the pupils are aged from 11 to 16 or 18). We use data on the ethnic composition of schools. This is reported by the school, based on information provided by parents at point of admission. Data on ethnic identity for each individual pupil is now available in PLASC (Pupil Level Annual Schools Census) and is the subject of ongoing research by the authors and colleages.
One important question in this field is the definitions of ethnicity available. Often, these are rather aggregated, while other evidence and casual empiricism suggests that there is a diversity of experience within such broad ethnic groups. Other initiatives aimed at promoting social cohesion in schools in segregated areas have focused on the role played by the school curriculum (House of Commons 2004 We make a small number of sample selection decisions. We omit independent schools, special schools and other academic centres such as hospital schools and detention centres. We also drop schools that could not be matched using school number. We omit the nine schools with missing ethnicity data, and we drop all schools from LEAs with very few schools: the Isles of Scilly (1 school), the Isle of Wight (5), Rutland (3), Kensington and Chelsea (4), and Hartlepool (5). This leaves us with data on 3060 schools in 144 LEAs.
To measure ethnic segregation across neighbourhoods we use data on ethnicity at the electoral ward level, taken from the 2001 Census of Population (CP). Ethnicity is also largely parent-reported in the Population Census, as in the ASC. While the CP provides more disaggregated ethnic categories, we have aggregated these into the ASC categories listed above, in order to ensure comparability between our measures of segregation across schools and neighbourhoods. 7 The nearest match age of group we can choose is 10-17 years, whereas the ASC data includes all at secondary school -11-18 years.
Since we want to compare segregation across schools and neighbourhoods we need to check how comparable the data on ethnic composition is in the two sources. Table 1 describes the ethnic composition of the secondary school-age population in England in 2001, according to the ASC (column 1) and the CP Footnote 6 cont. (Source: http://www.statistics.gov.uk/cci/nugget.asp?id=269 using HBAI and Family Resources Survey). See also Dorsett (1998). 7 Note that we omit the two LAs which contain only one ward: City of London and Isles of Scilly. This leaves us with data from 7927 electoral wards.
(column 2).
8 Clearly the majority overall are White, with about 1.2% of both Black Caribbean heritage and Black African heritage; 2.5% of Indian ethnic origin and Pakistani ethnic origin; 1% Bangladeshi and 0.5% Chinese. The table shows a reasonably good correspondence between the two datasets for most ethnic groups, but rather poorer for 'Black, other heritage', 'Chinese ethnic origin', and 'other minority ethnic origin'. The reasons for the discrepancies between the two datasets for these groups are not clear. Tables 2 and 3 examine in more detail the distribution of ethnic composition of wards and schools. Most wards and most schools are overwhelmingly White, with medians of 95% and 97% respectively. The median values for all other groups is less than 1% (except 'other minority ethnic group' across wards).
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Even in the 'most Black' or 'most South Asian' schools and wards -that is, those in the top 5% with 'Black' (respectively 'South Asian') students -that aggregate ethnic group is still in the minority. Comparison of Tables 2 and 3 suggest that the data on ethnic composition from the two sources is generally comparable across the distribution as well as at the mean. Overall, we feel confident in comparing the two datasets, with qualifications for Black pupils with 'other' heritage, Chinese pupils and pupils of other minority ethnic origin. 
Measuring segregation
Segregation is a characteristic of an aggregate of units, in our case schools and neighbourhoods (or wards). We ask whether students from different ethnic backgrounds are distributed evenly or not over the schools (neighbourhoods) in a grouping of schools (neighbourhoods). There are different possibilities available to group these units. Administrative geographies such as local education authorities (LEAs) are widely used in other studies, and are important for two reasons. First, they are policy-making bodies and so might be expected to have an impact (and some responsibility). Second, they occupy the same borders as local authorities (LAs), 11 which enables us to compare levels of school and neighbourhood segregation across the relevant units within the same geographical area. An alternative geography is based on parents' decisions on where to live, and therefore what distance their children should travel to school. These are equivalent to over-lapping catchment districts around schools. In this study, we use LEAs and postpone study of catchment areas to later work.
Following the literature, we focus on two main measures of segregation.
12 These are a measure of dissimilarity (evenness), and a measure of isolation (exposure). Massey and Denton (1988) discuss these and other measures in detail, setting out their advantages and disadvantages. No single measure captures all aspects of segregation, and all have some statistical shortcomings. Nevertheless, these two are the mostly widely used. The dissimilarity index was discussed in detail by Duncan and Duncan (1955) , and used for example more recently by Cutler, Glaeser and Vidgor (1999) for the US. The formula for the index of dissimilarity, D, is given by the following, taking the example of Black Caribbean heritage:
where BAC i is the number of students of Black Caribbean heritage in school i , ALL i is the total students in school i, BAC total is the total number of students of Black Caribbean heritage in the LEA, (ALL -BAC) i is the number of students not of Black Caribbean heritage in school i, (ALL -BAC) total is the number of students not of Black Caribbean heritage in the LEA, and N is the number of schools in the LEA. Note that our calculation therefore measures the segregation of each minority relative to all other groups combined. We additionally compare each group against each other pairwise, individually, using D and taking London as the aggregate spatial unit. The dissimilarity index ranges from 0 to 1 and, continuing the above example, has the interpretation of the fraction of students of Black Caribbean heritage in the LEA that need to be moved to different schools (wards) in order to make each school (ward) have the same composition in terms of that group. Cutler, Glaeser and Vidgor (1999) quote Massey and Denton (1993) suggesting that values of 0 -0.3 are considered to be low, 0.3 -0.6 moderate, and 0.6 and above high.
We also compute an isolation index. Continuing the example of students of Black Caribbean heritage, this is essentially the percentage of the school belonging to this group, averaged over all students in that group. In other words, it is interpretable as the average probability of meeting someone with the same ethnicity as you. This links closely with the concept of school children from different ethnic groups living 'parallel lives ' -Massey and Denton (1988, p.287) the experience of segregation as felt by the average minority or majority member' (emphasis in original). 13 The core expression for this is:
This needs to be adjusted to take account of areas with small representations of the ethnic group in question. We follow Cutler, Glaeser and Vidgor (1999) in adopting the following form (see their discussion for more details): where min (ALL i ) is the size of the smallest school. This ranges from 0 to 1, with a value of 0.3 being considered high.
One technical issue we need to consider is that LEAs vary considerably in terms of the number of units (schools or wards) that we compute segregation over. For example, the 10th and 90th percentiles of the distribution of schools per LEA are 9 and 42, and for wards are 17 and 160. This is important since the number of units used matters when measuring segregation, and may distort comparisons of LEAs. However, the number of units per head of population varies much less, and this is the crucial issue. This makes sense, since the numbers of people in a ward or in a school are fairly constant and governed by electoral regulations and school design. In fact the coefficient of variation for pupils per school across LEAs is 0.14, compared to 0.80 for the number of schools across LEAs.
A second technical issue arises from the comparison of the two different bases for segregation. There are about twice as many wards per LEA as there are schools (means of 53.1 and 21.2). This again matters for comparing segregation. As Massey and Denton (1988, p.299) argue 'smaller areal units generally yield higher indices of segregation because they are more homogeneous'. We do not have a straightforward comparison here as wards are areas and schools are points, though with some generally ill-defined catchment area. Nevertheless, all else equal, we would expect the smaller wards to produce higher segregation indices simply as an artefact of the different geographies.
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Of course, the experience and feeling of isolation in this index is imputed rather than measured directly.
We calculate (1) and (3) for each ethnic group defined above, first across schools then across wards. We do this at the national level, that is defining the aggregate as the whole of England, and then repeat this for each LEA, treating each of these in turn as the aggregate.
Results
We provide results under two main headings -an analysis of national patterns of ethnic segregation in schools and neighbourhoods, and a discussion of some selected local areas. In the former, we present results for all of our ethnic groups and also focus in particular on two aggregated groups -'Black' and 'South Asian'. We concentrate here on describing the results, setting out the facts.
(a) National Patterns
We begin in Table 4 with the overall national segregation indices, both the D and I indices for all ethnic groups, for both schools and neighbourhoods. We see values for the D indices of 0.448 (for children of Chinese ethnic origin) to 0.773 (Bangladeshi) in schools, and 0.522 to 0.754 for the same two groups in neighbourhoods. For the I indices, values tend to be higher for the South Asian groups (0.209 for children with Indian ethnic origin, 0.288 for Bangladeshi) than for the Black groups (0.101 for children with Black Caribbean heritage, 0.115 for Black African). We do not draw any strong conclusions from these numbers as they are at too high a level of aggregation. They describe segregation across England as a whole. They are therefore dependent on the broad geographical spread of the different groups, which is far from even (see Burgess and Wilson (2003) for a map). We argue that taking this broad spread as given and looking at segregation at a more local level is more revealing.
Tables 5 and 6 do precisely this. We compute the D index for each LEA for each group. These numbers address the following question: taking the ethnic composition of the LEA as given, how are the pupils from the different groups arranged across space in terms of their ethnicity? Are they integrated or segregated within the LEA? We are interested in the distribution of the D indices across LEAs -the average value, but also the spread and the extremes. In Table 5a we display for each ethnic group the mean value of the D index across 144 LEAs, alongside the 10th, 25th, 50th, 75th and 90th percentiles, and the maximum value. This is computed across children assigned to schools. Table 6a repeats the exercise for children (households) assigned to neighbourhoods. Finally, we repeat this for the I index, presenting the same results in Table 5b for schools and 6b for neighbourhoods. 
SCHOOLS
We have discussed the schools-based results at greater length elsewhere (Burgess and Wilson, 2003) . It is clear from Tables 5a and 5b that the mean level of segregation is high, averaging around 0.5 for children of Black Caribbean and Black African heritage, and above 0.6 for children of Pakistani or Bangladeshi ethnic origin. In other words, given the interpretation of the Dissimilarity index, over half the children would have to be notionally moved to obtain an even spread around the LEA. There is also a large range in the distribution: from 0.277 for at the 10th percentile to 0.755 at the 90th percentile (for children of Black African origin). The group for which there is a smaller range is children of Chinese ethnic origin. At the upper end of the distribution, we see high values of segregation -10% of LEAs have segregation levels for children of Pakistani origin above 0.773. This means that for this minority of LEAs, segregation is very high, and around four fifths of the children would need to be notionally moved to create an even distribution across schools in the LEA. Much the same comments can be made of the I index results in Table 5b , although the means are generally lower relative to the 'high' thresholds proposed by Massey and Denton (1993) than for the D index -0.6 and 0.3 respectively. We argue that these tables and figures suggest high levels of segregation for the different groups, that there is considerable variation in segregation across England, and that segregation is generally higher for South Asian pupils than Black pupils. The data also suggest that segregation tends to be lower for Black pupils where they are relatively numerous, but that no such attenuation exists for pupils of South Asian origin (as illustrated in Figure 1 by the relative positions of the large circles). Finally, for Black pupils there are no LEAs where segregation is measured to be high along both dimensions, but that there are a few such places for pupils of South Asian origins, and furthermore these are LEAs where that group is relatively numerous. Tables 6a and 6b present the same results for segregation across neighbourhoods (wards). There are both differences and similarities with the comparable schools tables. 15 Looking first at the D index results, the values are of roughly the same order of magnitude, the neighbourhood means being slightly higher than the school means for pupils of South Asian origin and considerably higher for Black pupils. There is also a greater range in the neighbourhood values across LEAs. In the neighbourhood results, there is less of a difference between Blacks and South Asians. Indeed, the D index for students of Indian origin, are lower than for the other south Asian or Black groups. Turning to the I index results, as with the schools-based data, the difference between Black students and South Asian students is much more pronounced.
NEIGHBOURHOODS
We compare the neighbourhood-based D and I indices across LEAs in Figure 2 . Again we see a number of distinct differences between the outcomes for Black pupils and pupils of South Asian origin. First, most of the LEAs with significant numbers of Black pupils have relatively low scores on both indices -the larger circles are clustered around the bottom left corner of the graph. However, the LEAs with many South Asian pupils typically have higher scores on both indices. This makes the high levels of segregation more of an issue, as they affect more individuals. This includes places like Bradford and Oldham.
COMPARING SCHOOLS AND NEIGHBOURHOODS
Since we see essentially the same children 16 assigned across schools and neighbourhoods in any one LEA, we can compare the degree of segregation in 15 Note that we are not here directly comparing the values for individual LEAs for schools and neighbourhoods (see below), this compares the distribution in that the LEA at the 75 th percentile of the schools distribution may not be the same LEA as at the 75 th percentile of the wards distribution.
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Subject to the data issues noted above.
these two different (though obviously related) assignment mechanisms. We do this graphically in Figures 3 through 5. Figure 3 (respectively, 4) shows the D index (I index) for each of the eight groups separately, weighted by the number of that group in each LEA. Figure 5 focuses on the two aggregated groups. In each graph, the segregation index based on neighbourhood is graphed on the horizontal axis, against the school-based index on the vertical axis; each observation is an LEA, scaled by the relative numbers of the ethnic group in that LEA. Many of the main points can be seen from Figure 3 .
First, other than for pupils of Chinese and 'other' minority ethnicity (and possibly to some degree 'Black, other heritage'), the flow of points is generally along the 45 o line. 17 That is to say, differences in school segregation across LEAs are generally in line with differences in residential segregation. This is as we would expect. Assignment to schools is related to residence, and so we would expect the two bases for segregation to produce similar results. Nonetheless, the two do not map one-for-one, and the two indices are generally not equal.
Second, for most of the ethnic groups, the weight of data generally suggests that the school-based indices are slightly greater than the neighbourhood-based indices, though the differences are marginal. That is to say, children are more segregated in school than where they live. This seems more clearly true of children with Black Caribbean heritage, children of Indian ethnicity, Pakistani ethnicity and Bangladeshi ethnicity, and less true of children with Black African or other Black heritage. This is particularly interesting given the discussion above suggesting that there is an inherent tendency for the geography to yield a higher set of indices for the neighbourhood-based measure. The patterns for pupils with Chinese and other minority ethnicity are really rather different, with increasing residential segregation not reflected in increasing school segregation.
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Recall that these three categories were the least reliable from a data comparability point of view. .5
Third, we again see the differences between the segregation patterns of the different groups -LEAs with relatively large numbers of Black students tend to exhibit lower levels of segregation for them -this is particularly marked for students with Black African heritage. Conversely, children with Indian or Pakistani ethnicity tend to be more highly segregated when they are relatively more numerous. Here the degree of segregation is about constant with numbers (Indian) or increasing (Pakistani). The graph for students with Bangladeshi ethnicity is dominated by Tower Hamlets, by some margin the most important LEA of residence for this group, and exhibiting greater segregation (almost twice as high) in school than in residence.
Figures 5a -5d make this comparison clearly. For Black pupils, Figure 5a shows that segregation is lowest where they are numerous. The set of highweight data points clustered in the bottom left corner of the figure are predominantly in London. The graph shows that overall, taking into account the number of Black students in each LEA, segregation is marginally greater in schools than in neighbourhoods. The same finding is confirmed in Figure 5b using the I index. The graph is plotted on the same scale as for the graph for South Asian students below, to reinforce the point that the numbers are very different for these two groups. But the relative point is maintained: the weighted data show that school segregation is higher than neighbourhood segregation.
For pupils with South Asian ethnicity, segregation is high where they are numerous, and also higher in schools than neighbourhoods. Figure 5c plots the D index from the two datasets. Again, more of the weight of the data is above the line, more so than for Black students. The substantial outlier in the top left is Tower Hamlets. The larger datapoints in the upper right of the Figure include Blackburn, Bradford, Oldham and Birmingham. Figure 5d uses the I index and the difference with Figure 5b is quite dramatic. It is clearer here that the LEAs with (relatively) large populations of this group see higher segregation in schools than wards.
It is worth recalling the point made above that the difference in size alone between wards and school catchment areas implies a higher level of segregation in neighbourhoods. Therefore these findings of a higher level on average in schools is probably an under-estimate of the true degree of difference between the two bases. .5
Next, we take London as the aggregate area within which we consider segregation, and consider all pairwise segregation indices. The results are in Table 7 (school-based) and Table 8 (neighbourhood-based). These show that levels of segregation differ between different minority ethnic groups, as well as between these and the majority, White population. Across both schools and neighbourhoods, for example, Black pupils are less segregated from each other than are students with South Asian ethnic origins. Bangladeshi students are the most highly segregated from all other groups. Comparison of Tables 7 and 8 shows that levels of segregation are higher across schools than across neighbourhoods in London: students in London are generally more segregated at school than in their neighbourhood. Finally in this section we investigate the differences across the country in the relationship between school and neighbourhood segregation. We take the ratio of school to ward segregation indices as our measure and relate this to a variety of LEA characteristics. The ones we focus on are: the numeric importance of the specific group in the LEA, population density in the LEA, poverty as measured by the LEA average of the ward-level index of multiple deprivation, and a set of others described below. Note that this is overall poverty for all ethnic groups: it is not specific to each single ethnic group. These regressions are in Table 9 , separately for the D and for the I index ratios, and for each ethnic group (we omit Black other heritage; Chinese, and other minority ethnicity because of the concerns over the comparability of the groups between the two datasets). The regressions are weighted by the LEA fractions of the relevant group.
The main result is that population density is an important influence on the ratio. It is significantly positive for all groups for both indices. Thus in dense (urban) areas, we find that the school segregation index is higher relative to residential segregation indices. The results for the poverty variable are much less clear. There is a significant positive effect for students with Black Caribbean heritage, and for students of Bangladeshi ethnic origin. But there is a negative effect for students with Indian or Pakistani ethnic origin. Data on the income levels by ethnic group and LEA would of course be valuable.
We explored a number of other LEA characteristics: population size, percent of selective schools in the LEA, percentage of rural wards, a London dummy, a metropolitan area dummy, and a measure of average school performance in the LEA. None of these yielded any systematic results across indices and groups (results available from authors).
The importance of density is interesting. High density suggests that distances between schools and neighbourhoods are relatively short. It also suggests a thicker 'market' of school age children within a small area. These might lead to two pressures towards greater school segregation. First, parents and children have more schools to choose from within feasible travel times. Suppose parents have different preferences in terms of the ethnic mix they want for their child's school. Given more choice in an urban environment, they are more likely to be able to realise that preference. Second, schools have more scope to segment the market in a large market.
Density has a non-trivial effect -see Table 10 . We compute the percentage by which school segregation exceeds residential segregation at different levels of population density, holding the poverty rate constant. The table presents the results for different ethnic groups. For example, going from a population density of 0.1 to 0.38, about one standard deviation, raises the percentage difference considerably across all groups. Of course, it needs to be remembered that this is only part of the process -this is simply about the difference between school and residential density -and neighbourhood segregation is not trivial. Thus while London shows the highest density, and so the highest difference, as we have seen above London has lower overall levels of both residential and school segregation.
(b) Specific LEAs
In this section we use the rich data at our disposal to consider a few areas more thoroughly, in order to add detail to the national picture presented above. We focus on seven specific LEAs to illustrate different patterns of ethnic mix. All were selected as having relatively numerous pupils from minority groups, and to illustrate different patterns of mix. For each area, we present two graphs -the upper one showing the ethnic composition of each school in the LEA, and the lower one the ethnic composition of each ward. So in the upper panel, each observation is a school, and in the lower panel, each observation is a ward.
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The composition is between White pupils and the two aggregate groups of Black pupils and pupils of South Asian ethnicity; the observations are ordered so as to increase in the percentage of the last of these.
What should we expect to see? Low segregation will appear as a set of more-orless flat lines, with each ethnic group spread evenly across all units. High segregation appears as some schools (wards) with 100% of one group and 0% of the other groups, flipping over to other schools (wards) with 0% of the first group and 100% of the others. Both these patterns are approximated here along with intermediate patterns. For example, take Islington, Figure 6a . The indices calculated above for Islington suggest that this is a low segregation area, and this figure bears that out clearly -the different groups are indeed fairly evenly spread out. Contrast this with the pictures for Oldham (Figure 6d ), or Bradford (6e), or Blackburn (6g). Here, segregation in both schools and wards is very clear. Looking at Bradford in more detail, the graphs do seem to reflect higher segregation in schools than wards -there are more wards that might be described as mixed than there are schools. Slough (6f), Manchester (6c) and Birmingham (6b) are intermediate case with some highly segregated wards and schools, but also a good number of mixed ones.
In future work, we will map the schools on to the wards. The number is calculated using the regression coefficients from Table 9 as follows: {D(school) -D(ward)}*100/D(ward) = {(constant + poverty coefficient*poverty + density coefficient*density) -1}*100 where poverty is set to the weighted sample mean, weighted by the ethnic group-specific population percentage. Density is measured as population (10,000) per km2. 
Conclusion
This paper provides some facts for the debate on ethnic segregation of England's secondary school-age children. Combining school-level data from the Annual Census of Schools for 2001 with ward-level data from the 2001 Census of Population, we have measured two aspects of segregation for nine different ethnic groups on these two different bases.
Looking at both schools and neighbourhoods, we find high levels of segregation for the different groups, along with considerable variation in segregation across England. We find consistently higher segregation for South Asian pupils than for Black pupils. The data also suggest that segregation tends to be lower for Black pupils where they are relatively numerous, but that no such attenuation exists for pupils of South Asian origin. Indeed, for these groups, segregation is higher where they are relatively numerous. Finally, for Black pupils there are no LEAs where segregation is measured to be high along both dimensions, but there are a few such places for pupils of South Asian origins, and furthermore these are LEAs where that aggregate group is relatively numerous.
Comparing segregation in schools and in neighbourhoods, it is clear that while the two are related, the two do not map one-for-one, and the two indices are generally not equal. For most of the ethnic groups, the weight of data generally suggests that the school-based indices are slightly greater than the neighbourhood-based indices, though the differences are sometimes marginal. That is to say, children are more segregated in school than in their neighbourhood. This seems more clearly true of children with Black Caribbean heritage, children of Indian ethnicity, Pakistani ethnicity and Bangladeshi ethnicity, and less true of children with Black African heritage. Our regression analysis shows that the ratio of school to neighbourhood segregation increases with the population density of the area.
Subsequent work needs to provide interpretation for these results. All writers in this field acknowledge that 'segregation' results from a complex and multifaceted set of processes. Nevertheless, to make further progress in understanding these facts, some (different) behavioural models of the underlying processes are required. Also, we need a greater understanding of the consequences of segregation. Clotfelter's (2001, p.199 ) view, quoted above, is that segregation 'may affect such things as the level and distribution of academic achievement in the population, racial attitudes, subsequent social and economic outcomes of students, and patterns of residential integration'. We aim to pursue the first of these using the newly-available PLASC data. Thus while we have provided answers to the questions we raised in the Introduction, there is more work to do than work done.
